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APPARATUS, ETC. 
Modification of the Landsberger Boiling-Point 

Apparatus. J. H. Paterson. (Proc. Phil. SOC. Univ. Durham, 
1912, 4, 142-144.)-The author has simplified the apparatus of 
Landsberger (Ber., 1898, 31, 458). The boiling-flask C is partly 
filled with the pure solvent, and a few pieces of unglazed 
porcelain added to prevent bumping. The solvent is boiled with 
the tap E (of large bore) open, until the whole of the inner tube 
A is raised to the temperature of the boiling solvent, as shown 
by the condensation of the vapour from the condenser. The 
tap E is closed, when the vapour ascends by the side tube, and 
the measuring vessel A begins to fill with the liquid. When the 
thermometer registers a constant boiling-point, the burner below 
is removed and the tap E opened. The liquid collected above 
this tap flows back into the flask, causes a temporary cooling of 
its contents, and sucks the solvent in A back into the flask. 
A weighed quantity of the substance to be examined is next 
introduced into A ,  and the tap closed to such an extent that 
some vapour passes up through it and warms the outer jacket, 
while the rest passes by the side tube. When sufficient liquid 
has collected in A, and a definite temperature is noted, the 
tap E is opened, and simultaneously the tap I? is opened to 
prevent the liquid being sucked back. The volume of liquid and 
the temperature are then noted, the tap again partly closed, and 
the experiment repeated at  various dilutions. The apparatus 
gives good results. The thermometer has a range of 50" C. ,  and 
is graduated in twentieths of a degree. The glass tap is greased 
with glycerol or vaseline according as benzene or alcohol is used 
as the solvent. A. R. T. 

Adiabatic Device for Bomb Calorimeter. J. A. Fries. (J. Amer. Chem. 
Soc., 1912,34, 643-652.)-Adiabatic calorimeters have been described before (ANALYST, 
1910,35, 283), but the present device is applicable to existing calorimeters of the more 
usual patterns. 
4 to 5 mm. air space from a double-walled cylindrical copper jacket B, which has an 
air space of 4 mm. between its walls and bottoms, and is constructed of polished 
sheet copper of 0.25 mm. gauge. This copper jacket is in effect the bulb of an air- 
thermometer and is connected by a small brass tube, as shown, to a, water-gauge which 
is shown-broken off-making an angle of 14' with the horizon, a capacious bulb 
being interposed between the gauge and the copper vessel to prevent water being 

The calorimeter, A,  is enclosed within and separated all round by 
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sucked over into the latter should the temperature be unduly depressed. The fact 
that the air thermometer is sensitive to changes of barometric pressure is but rarely 
important, having regard to the short time required for a determination. The 
jacket is heated by means of an electric current passing through a German silver 
wire about 3.5 metres long and 0.8 mm. in diameter, with a total resistance of about 
6 ohms. This wire is strung through brass eyelets screwed directly into the inner 
insulating fibre jacket of the Atwater-Berthelot calorimeter used by the author. The 
eyelets are so arranged that there is one coil of wire near the bottom a little distance 
from the sides, the rest of the wire going up and down along the sides, making 
eight loops spaced evenly, and coming to within 30 mm. of the top of the 
inner fibre jacket, The two ends are fastened to insulated copper wire and brought 
through the side of the fibre jackets. The manner of wiring described was adopted 
to avoid induction, The distance between heating wire and fibre vessel is about 

6 m m ,  leaving 15 to 20 mm. between wire and calorimeter. On a 110 volt circuit, 
the current obtained through five 130 Watt lamps in parallel serves well. Since the 
air thermometer is affected by changes of pressureas well as changes of temperature 
its scale must be a movable one. This scale is graduated by placing a good mercury 
thermometer in the copper jacket, allowing the conditions to become constant, taking 
readings, then switching on the current for a short period and again taking readings 
when the conditions are constant, and so on, correcting for barometric changes if 
necessary. The scale of the air thermometer should be in O - l O .  With the 
author's instrument, adiabatic conditions are sufficiently realised if the heating 
device be put in operation when the charge is ignited and the current switched 
off after forty seconds, supposing, that is, that the charge is likely to generate some 
4,500 calories. Whether another instrument would need a longer or shorter heating 
or one or two additional short contacts after the first can soon be determined. The 
author also finds that he gets the most exact results when his jacket temperature is 
maintained about 0.1 to 0.16" C. higher than that of the calorimeter, the explanation 
of this being probably the constant radiation from the water surface and top of the 
calorimeter. The advantages of the apparatus are those common to adiabatic 
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calorimeters generally-namely, obviation of tedious computation with some increase 
of accuracy. The following test numbers are given with some details of the experi- 
ments : Heat of combustion of benzoic acid, 6323, 6315, 6316,6323, the best attested 
value known to the author being 63210. G. C. J. 

New Densivolumeter for Deter- 
mination of Density of Solids. J. 
Escard. (Comptes rend., 1912, 154,1242- 
1244.) - The illustration is nearly self- 
explanatory. Before use the graduated 
tube (on the left) is raised and the other 
tube lowered, and the apparatus charged 
with water though B. By moving one 
of the tubes slightlyup or down, the water 
level in t is made to coincide with the zero 
of the scale which is in C.C. A friction 
runner on m is then moved until i t  marks 
the level of the meniscus in the right-hand 
tube, which is then lowered until the bulb A 
is partly empty. The stopper a is removed, 
the weighed substance introduced, and the 
stopper reinserted. The levels of the tubes 
are readjusted until the meniscus in the 
right-hand tube again coincides with the 
position of the friction runner, and the 
volume of the solid introduced is read off 
direct on the graduated tube. 

G. C. J. 

Apparatus for Determination of 
Vapour Pressure Isothermals of Silicic 
Acid Gels. R. Zsigmondy, W. Bach- 
mann, and E. F. Stevenson. (Zeitsch. 
anorg. Chem., 1912, 75, 189-197.)-The 
apparatus illustrated in the paper con- 
sists of (1) a small glass vessel for holding 

the gel, provided with a glass stopper, which is removed for the introduction 
of the gel, and which by a half-turn serves to make or break connection 
with the rest of the apparatus, from which it is detachable by a ground-glass 
joint; (2) a more capacious vessel for holding any liquid with the vapour 
pressure of which it is desired to bring the gel into equilibrium, this vessel being 
connected to a manometer, and also provided with a tap to disconnect its con- 
tents from the rest of the system; and (3) a T-tube connecting (I) and (2), the 
third limb of the T connecting through a tap to a mercury pump. For use with 
hydrogels, the taps and ground joints are greased for the upper part of their ground 
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surface with Bamsay grease jY;  but for use with alcohol or benzene grease is not 
permissible for the ground joint of the weighed vessel containing the gel, and 
mercury-cupping must be resorted to. As an example of the manner in which the 
apparatus is used, the following particulars relating to a series of experiments with a, 
hydrogel of silicic acid are given. This gel was cut into pieces not larger than 4 mm. 
cube, and dried over concentrated sulphuric acid in an ordinary desiccator. The 
glass vesseI for the reception of the gel was then weighed full of air, after removing 
every particle of grease from the stopper; the stopper was then greased, and the 
apparatus again weighed, exhausted, and weighed a third time. About 0-7 grm. of 
the gel was next transferred to the vessel, and the latter connected by its ground 
joint to the rest of the apparatus, the larger vessel, with manometer attachment, 
being charged with concentrated sulphuric acid. With the weighed vessel cut off 
by its tap from the rest of the apparatus, the rest of the apparatus was exhausted, 
connected momentarily with the weighed vessel, and the cycle repeated until, OD 

opening the tap of the weighed vessel, the manometer remained stationary. The 
vessel containing the gel was then weighed daily, always closing its tap before 
disconnecting from the rest of the apparatus, and removing grease from its ground 
connection before weighing, until the difference between two successive weighings 
was less than 0-5 mgrm. Dry air was then admitted to the vessel and another 
weighing made. The concentrated acid in the vessel with manometer attachment 
was then replaced by acid of weaker strength, the system freed from air by the pump, 
and daily weighings again made, this series of operations being repeated with weaker 
and weaker acid, and finally with water. A reverse series, with increasing concen- 
tration of acid, was also made, and the results plotted on a system of rectangular 
co-ordinates, in which the ordinates are proportional to the vapour pressures, and 
the abscissae to the water content of the gels in molecules of water per molecule of 
silica. The method, though tedious, is much less so than that of Van Bemmelen 
(Zeitsch. anorg. Chem., 1897, 13, 239), and, unlike his method, can be applied to 
alcohol and benzene gels as well as to hydrogels. For use with benzene, sulphuric 
acid is replaced by mixtures of benzene with paraffin oil, whilst a mixture of glycerol 
and alcohol is used in experiments with alcohol gels. G .  C .  J. 

Colorimeter for Rapid Work with Widely Varying Standards. C. H, 
White. (J. Arner. Chem. Soc., 1912, 34, 659-662.)-The colorimeter is of the type 
in which the thickness of the sections observed is the variable. It consists essentially 
of two wedge-shaped hollow glass prisms of exactly equal dimensions, and open at  
the large end for the introduction of the solutions to be tested. The wedges are held 
in a vertical position side by side in a camera, and may be raised or lowered by rack 
and pinion, actuated by thumbscrews. The pinions are screened from view on the 
side towards the operator, except for a narrow horizontal slit across the middle of the 
camera, through which the solutions are observed when a, test is being made. The 
carriers are graduated to correspond to the length of the wedges, the zero of the 
scale being opposite the index when the sharp edge of the wedge is opposite the 
narrow opening in the screen through which the colour is observed. The screens are 
adjustable, so that the opening may be varied to suit the operator. The ground glass 
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shutter a t  the forward end of the camera, for diffusing the light, is hinged in the 
manner of a door to facilitate the transfer of the wedges to and from the camera. To 
carry out a, determination with this instrument, equal quantities of the standard and 
of the material to be tested are diluted to equal volumes, and convenient amounts 
of the solutions are transferred to the wedges. The wedge containing the solution of 
unknown strength is set a t  the graduation representing the percentage-or some 
multiple of it-of the colouring matter in the standard. The wedge containing the 
standard is then adjusted, until the two fields seen through the camera appear 
identical. The percentage of colouring matter in the unknown is then indicated by 
the reading of the scale on the carrier containing the standard. If the depths of 
colour first compared are too great or too small for the most accurate comparison, 
the result may be checked, without changing the solutions, by setting the wedge con- 
taining the unknown at  some new point 011 the scale, and again adjusting the other 
wedge until equality is reached. In  the author's hands, the maximum error of a 
single observation is 0.6 per cent. The apparatus, which is illustrated in the paper, 
is made by Eimer and Amend, of New York. G. C. J. 

Combined Governor 
Collins. (Proc. Phil. SOC. 

n 

C 

and Gauge for Regulating Flow of Gas. S. H. 
Univ. Durham, 1912, 4, llO-l13.)--The figure shows 

the governor and gauge for maintaining a flow of gas : 
A is a glass tap with pointer and scale ; b, c ,  and rn 
are rubber connections; d is a piece of glass rod 
drawn out to a, long, fine point ; e is a piece of glass 
Sprengel tube blown with a bulb and then ground 
down; F is a float containing mercury, and having ' a flat glass platform cemented on;  K is a, piece of 
wide glass tube, and J is a glass cylinder. The gas 
enters at ?z and leaves at  x. When working the gas 
depresses the water to i, but instead of entering here, 
it passes by d into the chamber containing the valve. 
The rate at which the gas passes through this valve 
depends upon the position of F,  which is kept hover- 
ing about a position determined by the level h, accord- 
ing to the size of the instrument. The level of water 
g is dependent on the amount of water placed in 
the jar, and may be adjusted at  the commencement. 
The height gh is thus fixed; the height gi shows 
the pressures of the incoming gas, hi the surplus 
pressure being got rid of by the valve. As the 
difference of pressure on the two sides of the tap is 

kept constant, and the tap is fixed by experiment, both pressure and resistance 
are constant, and the current also in the absence of variation of specific gravity of 
the gas. The instrument in trial has shown an average flow of 10.05 k 0-22 litres of 
gas per hour when 10 litres were required. A. R. T. 
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Constan t-Pressure Hydrogen Generator. S. H. Collins. ( P ~ o c .  Phil. 
SOC. Uniw. Durham, 1912, 4, 107-109.)-The author claims that the apparatus 
delivers pure hydrogen at a steady rate. The figure shows a 
Winchester quart bottle, A ,  containing diluted sulphuric acid 
(1 : 8 by volume), and supplied with a stopcock, C. The wooden 
block B and the air-tube in A provide coarse and fine adjust- 
ment respectively for pressure of gas. The wide tube d is 
roughly graduated in c.c., the level of the sprinkler f being 
zero. The large bottle K serves to hold the waste acid, and 
in conjunction with the -inverted cylindrical jar J acts as a 
gas-holder. The trough P receives the waste acid and is 
emptied occasionally. The jar J contains about 7 kgrms. of 
zinc in lumps (not granulated) resting on a ball of copper 
wire. Between the mouth of J and the bottom of K are two 
pieces of wide rubber tube to prevent breakage. The acid tube 
has a rubber connection at  t, and the gas delivery tube similarly 
one at  w, and these should be narrower than the tubes used 
as a cushion for J, to prevent their being closed by the weight 
of zinc. Three corks are 
placed in the mouth of K to fix J firmly. The hydrogen is freed 
from sulphuretted hydrogen and other impurities by passing 
i t  through a, tube containing ( (  mercury lime,” prepared by 
mixing 3 parts of mercuric chloride and 1 part of lime, making 
into a paste with water, drying the mixture, and breaking it into 
convenient sized lumps ready for use. 
and then black by absorption of the impurities. 

hl is only about three-quarters of df. 

This purifier gradually becomes yellow 
A. R. T. 

Analysis of Organic Substances by an Electrical Method. E. E. Reid. 
(Amer. Chem. J., 1912, 47, 416-419.)-The following method is recommended for the 
simultaneous estimation of carbon, hydrogen, and sulphur. A combustion-tube of 
transparent quartz 600 mm. long by 17 or 18 mm. internal diameter is Used, though 

one of hard glass may serve. In the end A is inserted a two-holed rubber-stopper, 
through one hole of which passea a small quartz tube, 300 mm. long by 4 mm. 
externaldiameter ( A  to 0). At 25 mm. from the end this tube is bent to an angle of 
4 5 O ,  the bent end projecting from the stopper. To the outer end of this is fastened 
a T-tube, into the other side of which is fused 8 platinum wire. This wire must be 
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large enough to carry a current of 3 amperes without heating. The wire passes 
through the T-tube and small quartz tube, and connects at  the end of the latter 
with one end of two metres of fine platinum wire ( ‘ I  No. 30”) used as the heating 
coil; this is wound into a spiral about 12 mm. in diameter, and is supported on the 
small quartz tube. When hot, this has a resistance of 24 ohms, and is  used on a 
IlO-volt circuit, in series with an external resistance of 18 ohms, taking 2.6 amperes 
of current. This wire is coiled tightly round the small quartz tube for a distance of 
about 125 mm; from the stopper, and its end is joined to a rather stout platinum 
wire passing through the stopper. These close coils are so placed as to keep the 
lead peroxide in the boat just below them nearly, but not quite, up to its decompo- 
sition point. 

A piece of platinum foil 100 by 25 mm. has welded across it, 1 mm. from the 
end, a piece of platinum wire, Tho other end is notched and turned up, and the foil 
bent to form a semicircular trough to fit inside the combustion tube. At  E, just 
beyond the end of the small quartz tube, is placed a plug of quartz wool, 75 mm. 
long (asbestos will not answer, as i t  absorbs oxides of sulphur). Over this portion 
of the combustion tube is suspended a shield of thick asbestos board, and under it is 
placed a strong burner with a (4 wing” top. The plug of quartz wool at  G contains a 
loop of platinum wire, to withdraw it  when the boat is to be inserted. The portion 
of the tube containing the heating coil is provided with a, close-fitting cover of 
asbestos board having a narrow slit through which the coil may be observed. 

A blank experiment, to deter- 
mine its loss in weight when reduced to the monoxide, is made by heating a weighed 
quantity of the peroxide in the platinum boat in the combustion tube, using two 
burners under the tube and one from above. The peroxide is heated till it is at a 
red heat (3 mins.), when the source of heat is removed, and the boat cooled quickly. 
The resulting pure yellow monoxide is weighed, and the loss of weight calculated 
per grm. of peroxide. For an estimation, 1 to 2 grms. of the peroxide in the boat, 
spread out evenly, are placed in the combustion-tube, the quartz plug at  E heated 
very hot, and the platinum coil brought to a bright red heat before inserting the boat 
containing the substance to be burned. Next the burner under the plug G is lighted, 
and a slow current of oxygen is admitted through the small quartz tube, care being 
taken that an excess of oxygen is present in the gases issuing at A.  A third burner 
heats the boat at  F to cause slow volatilisation of the substance, and the vapours are 
passed through the quartz plug at E by means of a slow current of air or nitrogen 
admitted at  B. The most refractory substances are completely burned at the high 
temperatures possible in the quartz tube, admitting oxygen at  B if necessary. 
0.2 grms. of substance is burnt in about one hour, and even if complete combustion 
of the carbon is not assured, the sulphur is usually satisfactorily burned and 
absorbed, When the combustion is complete, the platinum boat containing the 
peroxide is heated to reduce it, as already described. Using the results of the blank, 
the loss in weight on reduction is calculated. The weight of the boat and its contents 
is diminished by this amount, and the remainder, subtracted from the final weight, 
gives the weight of sulphur trioxide absorbed during the combustion. 

Lead peroxide is used as the oxidising material. 

A. R. T. 
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New Method for Quantitative Analysis of Solutions by Precise 
Thermometry. T. W. Richards and J. W. Shipley. (J .  Amer. Chem. sot., 1912, 
34, 599-603.)-The method depends upon noting the precise temperature at which 
the solution attains exactly the same density as a given, previously calibrated float, 
and its application is of course limited to cases where not more than one substance, 
in addition to the solvent, is present, When, as is usual, the solution is denser than 
the solvent, the more concentrated the solution, the higher is the temperature 
necessary to reach floating equilibrium ; hence, each concentration corresponds to a 
definite temperature, and after a few points on the almost linear curve connecting 
the two variables have been determined by means of known solutions, all the inter- 
vening ones are determinable by simply reading the thermometer a t  the points d ~ e r e  
floating equilibrium is attained. When the solution is less dense than the solvent, 
it must be cooled instead of warmed to attain floating equilibrium, as the concentra- 
tion increases. The exact density of none of the solutions need be known, since the 
method depends only on differences of density. 

A mercury thermometer used for this purpose is best calibrated with great care ; 
but if the bore is very uniform and the graduation is perfectly spaced, the degrees 
need not correspond to any recognised scale. Good results may be got with any 
good Beckmann thermometer. Platinum resistance thermometers may be used by 
those familiar with very exact electrical measurements, and in this case ohms or 
multi-volts may be plotted directly against concentrations without translation into 
Centigrade degrees. A thermostat capable of being adjusted to any needed tempera- 
ture and of being kept there within 0.005" C. is required in order that the greatest 
accuracy may be attained. The solution to be investigated is placed in a litre 
Erlenmeyer flask, immersed in the thermostat and the float within the flask is viewed 
by reflection in a small inclined mirror kept beneath the water of the bath. The 
glass float should be small (5 c.c.) and cigar-shaped and, if permanency in calibration 
is desired, should have been made several months before use. A recently-made float 
may be used, but will require calibration every few days. For wide ranges of 
concentration, several floats will be necessary. Because the co-efficient of expansion 
of the float enters into the effect, the results obtained with floats made of different 
materials are not directly comparable. Probably Jena thermometer glass (59111) is 
the best material available. The exact density of the float is of no consequence : all 
that is necessary is that it shall float a t  room temperature in the lightest solution for 
which i t  is to be used, and sink when the temperature is raised a few degrees. A 
float of slightly too low density is easily adjusted by attaching to it a few points of 
glass. The sensitiveness of such floats is very great and the temperature at which 
they sink or rise can be determined within 0*001" C. As an example of the order of 
magnitude of the temperature differences corresponding to differences of concentration 
which the method is designed to measure, the following may be given : A particular 
float just sank in alcohol of 98-99 per cent. strength at  15.391' C. On adding water 
so that the percentage of water in the alcohol was increased from 1-01 per cent. to 
3-44 per cent., the temperature of floating equilibrium was 24.093, and intermediate 
experiments showed that the increase of temperature of floating equilibrium was 
very nearly a linear function of the concentration of water. I t  is obvious that this 
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float affords a means of determining the percentage strength of strong alcohol with a 
degree of accuracy which is limited rather by errors inherent in the methods avail- 
able for determining the strength of the 98.99 per cent. spirit used as the basis of 
calibration than by the experimental errors of the method now described. 

G. C. J. 
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